Background: Heart failure (HF) self-care is extremely challenging and few people master it. Self-care was defined as an active, cognitive process in which persons engage for the purpose of maintaining their health (maintenance) and managing symptoms (management). Aim: To examine the contribution of attitudes, self-efficacy, and cognition to HF self-care management. Methods: In this mixed methods study, 41 individuals (63.4% male, 68.3% Caucasian, mean age 49.17 (10.51) years, 58.5% NYHA III, median ejection fraction 30%) were interviewed and completed instruments on HF self-care, cognition, and physical functioning. Content analysis of narrative data revealed themes of self-care management practices, attitudes and self-efficacy towards self-care. Non-parametric tests assessed differences based on the types identified in the content analysis. Results: A self-care typology was constructed from the data: experts, novices and inconsistent. There were statistically significant differences (p = 0.001) in self-care practices among types and variance in attitudes, self-efficacy, and cognition. Experts had experience and skill in selfcare, which novices lacked, and positive attitudes and self-efficacy that aligned with their behaviors. Most patients (71%) were classified as inconsistent, a self-care type associated with impaired cognition, poor physical functioning, negative attitudes, and poor self-efficacy. Conclusions: This typology provides insight into how expertise in self-care develops and the reasons why it is not always sustained.
Introduction
Heart failure (HF) affects an estimated 5 million Americans, with more than 500,000 new cases diagnosed every year [1] . Heart failure is associated with extremely poor outcomes, including high rates of death and hospitalization, and poor quality of life. In contrast to other cardiovascular diseases, HF is increasing in prevalence.
Self-care is the cornerstone of therapy for persons with HF. Yet, patients have difficulty mastering it, despite education about self-care provided as core content in disease management programs [2] , hospital discharge plans [3] , and in clinical care [4, 5] . Clinicians and scientists remain perplexed about why it is so challenging to engage patients in HF self-care.
Self-care was defined as an active, cognitive process in which persons engage for the purpose of maintaining their health or managing their disease and illness. Self-care encompasses maintenance or adherence strategies such as a sodium-restricted diet and weight monitoring for fluid retention. Self-care management builds on self-care maintenance practices such as weight monitoring, with symptom identification and action in relation to that symptom (e.g., take an extra diuretic) and evaluation of treatment effectiveness. Successful HF self-care requires that patients manage complex medication regimens, follow a low sodium diet, and routinely monitor for early signs of worsening HF, such as fluid retention, shortness of breath and fatigue. When HF patients are unable or unwilling to follow treatment plans and initiate European Journal of Cardiovascular Nursing 7 (2008) 171 -181 www.elsevier.com/locate/ejcnurse self-care management for early signs and symptoms of worsening HF, the consequences are often life-threatening, require emergency care, and frequently result in acute hospitalization [6] . Poor self-care has been identified as the primary cause of hospitalization in this patient population; 55% of hospitalizations are attributed to poor treatment adherence, failure to recognize symptoms of HF exacerbation, and not taking action to prevent clinical decompensation [7] . Self-care is a complex behavior that is thought to be influenced by a combination of biobehavioral factors (e.g., depression, anxiety, attitudes, self-efficacy) [8] [9] [10] [11] , as well as cognition, physical functioning, fatigue and comorbid conditions [12, 13] . In a recent study of persons predominately poor or particularly good in HF self-care, we found that the primary factor differentiating the groups was their ability to make decisions about symptoms when they occurred [14] . Therefore, the purpose of this study was to explore how attitudes, self-efficacy and cognition influence the decision-making processes underlying self-care.
Conceptual model
Naturalistic decision-making formed the theoretical framework guiding this study. This framework explains that in real world settings people make decisions that are meaningful and familiar, using their experience and the empirical information available to them at the time. These decisions are situation and context specific, influenced by knowledge about and experience with decision-making in the particular context, skill to act on the decision made, and the compatibility of the decision and action with values [15] . In HF, self-care decisions are made daily -when to take medicine, what foods to eat, how to interpret and act on nonspecific symptoms such as fatigue. The variables of interest in this study (attitudes, self-efficacy and cognition) can be linked to the naturalistic decision-making framework by their specific effect on the HF patients' knowledge about and experience with a decision-making situation, skill to act on the decision made, and the compatibility of the decision and action with their values (Fig. 1) .
Methods
The influences of attitudes, self-efficacy and cognition on HF self-care management were explored using a mixed methods study design. Qualitative data obtained through semi-structured interviews were used to identify attitudes and self-efficacy about HF self-care and to explore how they influenced self-care practices. Quantitative data collected using standardized instruments were used to examine the contribution of cognition to self-care management.
Setting and sample
After approval from the Institutional Review Board, 41 participants were recruited from two outpatient settings affiliated with a large urban medical center. All participants provided written informed consent and were paid $50 for completing the interview and surveys. The investigation conforms with the principles outlined in the Declaration of Helsinki [16] .
A purposive sampling frame was used to recruit a diverse group of participants with confirmed chronic HF [17] . Maximum variation sampling technique was used to obtain maximum heterogeneity on specific attributes (e.g., age, race, gender, HF class, time with HF) anticipated to affect the variables of interest.
Patients were eligible for participation if they had documented evidence of symptomatic HF (class II or III) for at least three months, were between the ages of 18 and 65, and Fig. 1 . Decision-making model of heart failure self-care management [51] . This figure illustrates the conceptual model that guided this study. According to naturalistic decision-making theory, in order to make a decision in a particular situation or context, four criteria are needed: experience with and knowledge about the situation and the decision, skill to act on the decision and the decision and action must be compatible with values. Attitudes, self-efficacy and cognition affect self-care management through their influence on these four criteria.
could speak and read English. Those with a history of a prior neurological event that could cause dementia or inability to perform tests (e.g., diagnosed dementia, unable to write or read in English, less than a 5th grade reading level, major visual or hearing impairment) were excluded. This study purposively recruited a younger HF sample than is typically seen in HF research in order to explore a secondary aim of the research, self-care practices among employed individuals with HF [18] .
Procedure
Within a single session, participants completed demographic and structured instruments and were interviewed about their attitudes, self-efficacy beliefs and HF self-care practices. Participants were asked about behavior-specific attitudes, i.e., the good and bad things anticipated from specific behaviors, advantages and disadvantages of performing the behavior. Self-efficacy beliefs were elicited about circumstances under which performing self-care management is more or less difficult. These data provided the basis for identifying how attitudes and self-efficacy influence self-care management. Self-care management experiences also were elicited during the interviews, including examples of successful and unsuccessful self-care situations. Each interview lasted approximately 60 min. Field notes of subject observations supplemented the tape-recorded interviews.
Quantitative data
Participants completed a brief sociodemographic survey and standardized instruments measuring self-care, cognition and physical functioning. Comorbidity was assessed by the Charlson Index [19] . The instruments are described below.
3.3.1. Self-Care of Heart Failure Index (SCHFI)
Heart failure self-care was measured by the Self-Care of Heart Failure Index (SCHFI) [20] , a valid and reliable instrument with 17 items measured on a four-point Likert scale. These items form three scales: self-care maintenance (those monitoring and adherence behaviors that prevent HF exacerbation), self-care management (the ability to recognize and respond appropriately to symptoms) and self-care confidence (perceived ability to engage in self-care). Scores on each of the SCHFI scales are standardized to 100; higher scores indicate better self-care. In this sample, the management scale had a Cronbach alpha of .65, maintenance .55, and confidence .86. The validity and reliability of this tool in this sample is consistent with other research in which the management scale had a Cronbach alpha = .70, the maintenance scale had a Cronbach alpha = .56 presumably because of the variability in the behaviors queried, and confidence Cronbach alpha = .82 [20] .
Cognition
Cognition was measured using three brief neurobehavioral tests: Digit Symbol Substitution task [21] , Probed Memory Recall [21, 22] , and Letter-Number Sequencing [23] . The Digit Symbol Substitution task is a measure of psychomotor performance, attention and ability to remember and operate using complex symbols. This timed test involves pairing numbers with corresponding symbols. Subjects are shown a series of numbers with blank boxes immediately below them. A key at the top of the form shows the numbers corresponding to unique symbols. A higher score indicates accuracy and speed of visual processing skills as well as the ability to "keep in mind" the symbols, i.e., use working memory. A deficit in this ability requires reference to the key, which slows performance or accuracy. The number completed correctly in 90 s was used in analysis. According to the test developers, test-retest reliability is adequate, 0.86 [24] .
The Probed Memory Recall test evaluates recall and retention. Participants are given a list of four word pairs (e.g., box:ocean) to study for 30 s. Testing on other topics continues. Then after 10 min, the subject is given a list of one word from each of the pairs (in a different order) and must recall all four paired words within 1 min. Recall of only two of four words suggests that memory is impaired [22] . The Probed Recall Memory test is a reliable and valid measure [21] that has been used widely in heart failure [25] and sleep research [22, [26] [27] [28] .
The Letter-Number Sequencing task is sensitive to deficits in attention, memory and executive function [24, 29] and has adequate test-retest reliability (.73-.77) [30] . Subjects are read a series letters and numbers in mixed order. The task requires the subject to repeat the list with the numbers in ascending order and the letters in alphabetical order. For example, M-3-P-6 should be reordered to 3-6-M-P. Levels progress from two to eight items with three trials for each level. Success in this task requires attention, sequencing ability, mental manipulation and processing speed. Slowed processing speed, inability to remember earlier responses, and reduced capacity to ignore irrelevant information all contribute to decrements in performance. The number of correct trials to reorder the sequence was used in the analysis [23] .
In this study, there was significant correlation (p b .001) between scores on the instruments: Probed Memory Recall and Digit Symbol Substitution Test (r = .46), Probed Memory Recall and Letter-Number Sequencing (r = .51) and Digit Symbol Substitution Test and Letter-Number Sequencing test (r = .49). At least a moderate correlation was expected, as the functions measured overlap.
Physical functioning was measured using the Duke Activity Status Index (DASI) and New York Heart Association (NYHA) classification. The 12 items on the DASI represent major aspects of physical function: personal care, ambulation, household tasks, sexual function and recreational activity [31] . In this study the DASI had adequate reliability (Cronbach alpha .86). The NYHA, a widely used classification system that relates functional activity to the ability to carry out ordinary activity was used to augment the DASI score and to describe the sample. A standardized questionnaire [32] was used to measure NYHA class (Cronbach alpha .75).
Qualitative analysis
Over 1000 pages of transcription were analyzed using thematic content analysis to derive inferences by systematically categorizing the text into themes that revealed the underlying meaning of the data [33] . Initially, within-case analysis focused on identifying the key themes for each subject about self-care, attitudes and self-efficacy that emerged in each of the 41 cases. Themes were then examined across cases to identify commonalities for all subjects and exemplar cases. The within-in case and acrosscase analysis was an iterative process; the researcher moved back and forth between individual cases and across cases to track variability of themes [34] .
Themes derived from the data were used to construct typologies of self-care practices. Typologies are multidimensional classification systems that summarize elements or themes about a particular phenomenon into types [35] . The pattern of themes across cases was reviewed to identify common elements (e.g., experience and skill in self-care management, positive attitudes, diminished self-efficacy, etc.) for the typology and variations of these elements. Quantitative data on self-care management derived from the SCHFI were used as anchors for the typology. Then themes related to attitudes and self-efficacy and cognition for each case were compared and subclusters were identified. Using these integrated data, differences between the clusters emerged and the data were recontextualized into types descriptive of the themes and attributes. The typology was then used to classify each case into a self-care management practice type.
Quantitative analysis
Standard descriptive statistics were used to describe subjects' baseline demographic, illness characteristics, and physical functioning. Due to the small sample size, medians and ranges were used in addition to means and standard deviations whenever appropriate. Analyses were done using non-parametric statistics to protect against skewed data with this small sample size. Analyses were performed using SPSS version 14.0 (Chicago, IL).
Results
The sample of 41 was predominately Caucasian (68.3%) and male (63.4%). The ages ranged from 25 to 65 years (median 51 years). Most (58.5%) were NYHA classification III with a median length of illness of 6 years (range three months to 21 years). The median ejection fraction was 30%. Most participants had systolic HF. Idiopathic and ischemic cardiomyopathies were the most common causes of HF. Most subjects had an implanted device to control heart rhythm ( Table 1) .
Qualitative results
Recurrent themes describing the self-care practices of this sample were that self-care involved the development of skill in making it (self-care practices) fit into one's personal daily routine. Making it Fit strategies were creative tactics used to facilitate consistent symptom monitoring ("…at the office I have a scale"), diet, medication and exercise ("I park as far away in the parking lot as I can so it is a longer walk") selfcare maintenance practices.
A second central theme was that self-care management is learned from experience with a symptom and skill development in successfully managing that symptom. Tactics such as body listening, i.e., individualized ways of recognizing unique and often vague symptoms that signal worsening of HF, developed with experience when successfully used to recognize and evaluate symptoms. Negotiating the terms of treatment implementation evolved over time and with experience. Table 2 lists the self-care management themes with examples from the narratives. Those with effective self-care described coherence between maintenance and management practices. In these cases, they articulated the link between the symptom, its cause and how taking a specific action would effectively avert a HF exacerbation. These individuals seemed to understand how a dietary indiscretion, deliberate overexertion or medication nonadherence led to symptom development and how treatment would avert an adverse outcome. The example below illustrates coherence by a 41 year old male who manages symptoms that result from a dietary indiscretion:
"Depending on whether there was weight gain the next day…how my belly felt…if I feel bloated, I'm more inclined to take a lasix…because the salt retains extra fluid which is really not good for your heart…"
Others struggled with their ability to know what symptoms to look for and when a symptom was meaningful. The example below from an individual newly diagnosed with HF illustrates the gap in experience and self-care management.
"I feel like someone needs to draw me a guideline for when I should ask for help, -hold up signs -give more options for what to do when I am short of breath…I feel like I really don't know that much."
Attitudes toward heart failure self-care
Generally, positive attitudes were expressed about selfcare management, describing it as vital to controlling symptoms, staying out of the hospital and feeling better. A resounding positive evaluative attitude theme that emerged was "only one heart", so self-care was essential to preventing complications and living longer. Experiential attitudes centered on whether practicing self-care was easy or difficult to do. Self-care as "second nature" was a common theme.
Attitudes toward specific treatments done in response to symptoms, specifically diuretic titration, varied among the sample. Some believed strongly that diuretic titration was the cornerstone to managing symptoms. These patients reported favorable results such as avoiding hospitalization and even improving heart function. "I'm taking 2 water pills in the morning and 3 at night if I need it. I gotta stay out of this hospital. Ever since I did that (started titrating lasix) I was never in the hospital again for that (fluid retention)."
In contrast, some had negative attitudes toward diuretic titration as a treatment for worsening HF symptoms. Several people believed taking a diuretic too often had negative consequences either through direct harm, e.g., "hurting the kidneys" or undesirable side effects of increased urination that interfered with daily activities. Even for those with positive attitudes toward diuretic titration, experientially, many found it difficult in certain situations (e.g., time constraints). Individuals who had positive evaluative and experiential attitudes toward self-care employed that tactic (e.g., diuretic titration) to manage their symptoms. Those who believed that acting on symptoms was important ("…I don't want to end up in the hospital"), were more vigilant in recognizing "…if I have an issue with weight gain over a period of 2-3 days…it has to be more than one day…I'll take an extra pill.
If it doesn't work I'll call the doctor."
Treatment implementation
Taking action Proactive and deliberate steps taken to manage a symptom and prevent an exacerbation "…when that vein is protruding…I know that I'm getting fluid, I take (water pill)…I restrict my fluid…" Power through symptoms Treatment used by some who believed maintaining or accelerating activity is a viable remedy "I always believe in pushing yourself to the extreme is good for you. Sometimes when I do push, it will go away" Watch and wait Period of monitoring symptoms while contemplating further treatment "I'll just wait it out. If it gets a little on the unbearable side, then I'll try nitro but most of the time I just try to wait it out" Treatment evaluation
Lessons learned
How experience with a particular symptom, treatment, consequence (i.e., success) shapes self-care management "…about a year later I started feeling lousy and gaining weight… I knew right away what it was… I knew when I couldn't get up the flight of steps I was having a problem…" symptoms, employed body listening tactics and described taking action. The few who had negative attitudes towards self-care management ("does not help") described treatment implementation as watching and waiting rather than taking action. The effect of attitudes on self-care was not always dichotomous. For some there was a balancing act of attitudes. Individuals seemed to weigh the positive evaluative attitudes (good) against the negative experiential attitude (difficult) to determine if the behavior was actionable at a given point in time. That is, they pondered whether to restrict salt in the diet today, if they had time to exercise, or if they would skip medication. This balancing act of attitudes seemed to consider the lessons learned and previous experience, "is it worth it", as well as skill. For example "cheat (on the diet) then manage (the fluid gain)" was a common theme, as described by one person, "…if I've spent the day not caring about salt…I'll take a half a lasix before bed that gets me up once during the night…no problem the next day."
Strong negative evaluative attitudes seemed to drive behavior, as illustrated by one woman's fear of sudden death if she exercises, "they say exercise is good for the heart…but I don't exercise…I am afraid I would just bdrop deadN." Similarly, the attitudes with cultural or spiritual origins were not readily dismissed. For example, one Hispanic male described the stigma he associated with self-care behaviors that made them particularly difficult, "I think there's a stigma…taking the medication all the time. It bothers me…I know that for the rest of my life I have to take pills on a daily basis…it's a stigma to do with heart problems; I associate heart failure with people that are fat and lazy."
Self-efficacy
Generally, participants expressed confidence in their ability to practice self-care but described situations in which their selfefficacy was diminished. Two specific themes emerged related to self-care confidence: self-efficacy is diminished in certain situations and self-efficacy is enhanced and evolves with experience as individuals master specific scenarios.
Specific situations that posed a challenge were social situations, work settings, holidays, and time constraints. Although individuals expressed confidence in the ability to practice self-care maintenance generally, in these situations, the behaviors were difficult. Similarly, implementing diuretic titration outside the home was challenging for many. That is, they expressed diminished confidence in the ability to manage fluid retention symptoms, take additional diuretic, and manage the effects of the treatment within the course of a social event, a work day or while traveling.
For a few in this sample, the "difficult situations" were not problematic. They had developed strategies for dealing with these unique circumstances by "planning ahead". Enhanced self-efficacy despite the situation, kept them on track with their self-care practices. They were able to monitor for symptoms, follow a low salt diet, exercise or take medication including diuretic titration in response to symptoms, even if a routine was interrupted or in scenarios that others would find difficult. For example, one woman described how she managed diuretic titration for a weight gain, even on a workday: "It's (lasix) the last thing I take when I'm running out the door to go to work…as I'm walking out the door with my coat on…I take that pill and that gives me enough time to get to work before I have to go to the bathroom."
Ultimately self-efficacy affected how consistent individuals were in HF self-care. Diminished self-efficacy was linked to lapses in self-care behaviors (e.g., "I have trouble when I am traveling…sometimes I don't take the pills") while positive self-efficacy influenced the ability to practice selfcare even in complex situations (e.g., "I keep my watch set for the time at home no matter where I am in the world so I know when to take my meds").
A typology of self-care management
The qualitative data suggested a typology of self-care management: experts, novices and those with inconsistent self-care management. This typology allowed for the identification of unique patterns of attitudes, self-efficacy and cognition based upon self-care management type.
Experts
Experts (n = 6) were those who became proficient in HF self-care management over time and with experience. Experts were able to link the symptoms they experienced with the mechanisms of HF and were able to identify triggers such as dietary indiscretion or overexertion that precede a bout of fluid retention. This coherence extended to knowing what actions to take to manage symptoms and successfully avert an exacerbation. In addition, experts had positive attitudes and self-efficacy that were aligned with their self-care management behavior. Although at times they needed to balance attitudes ("self-care is good but difficult"), enhanced self-efficacy and "having a plan", supported their balancing decisions and success. Although experts at times described indiscretions with self-care (e.g., lapses in diet), this group had experience, skill that developed from that experience, favorable attitudes and self-efficacy that sustained their selfcare management.
Novices
Novices (n = 6) were those without experience and skill in HF self-care management. Novices were either newly diagnosed and/or did not have sufficient experience in managing symptoms. For example, novices with a history of HF who developed new symptoms over time needed to develop additional self-care management skills for those symptoms. Newly diagnosed novices lacked sufficient experience in HF self-care management. They often had evidence of self-care behaviors but had not developed the ability to evaluate symptoms or take action. Novices seemed to recognize their lack of experience, which they expressed as diminished self-efficacy. They conveyed the sense that they were waiting for the experience or for additional information that would guide their development. Generally, the attitudes in this group were positive. They believed that self-care management was important and would lead to more favorable outcomes. However, novices lacked experience, skill and self-efficacy needed to become experts.
Inconsistent
A third group were those inconsistent in self-care management (n = 29). They were neither experts nor novices. While they had experience with self-care management, they either had not developed the skills necessary to successfully manage symptoms or did not do so consistently. For many in this group, HF self-care took second place to other life events such as a job transition, family and time constraints, or a comorbid condition deemed more important. Many identified barriers to consistent self-care management -a holiday, a job, inclement weather that resulted in diminished self-efficacy. Unlike experts, those inconsistent in self-care lacked a plan to manage within the context of these unique situations. Negative attitudes often outweighed any positive attitudes held about self-care.
Others in the inconsistent group described themselves as stable. They had past experience in self-care but had become less vigilant over time. They viewed themselves as being lax with self-care though confident in their ability should symptoms recur.
Quantitative results
Most participants (78%) reported symptoms of ankle swelling or shortness of breath in the three months prior to the study, so their abilities to manage their symptoms could be evaluated. Self-care scores were adequate overall (management mean 71.28 ± 18.60; maintenance mean 71.59 ± 14.25). But individually, scores were low in a considerable proportion of the sample, defined by a standardized score of less than 70 on individual SCHFI scales. Forty-four percent had adequate management scores and 61% had adequate maintenance scores.
Cognition was impaired in a significant proportion of the sample. There was evidence of impaired memory on the Probed Memory Recall instrument in 46.3% of the sample. There was a negative correlation between scores on the Digit Symbol Substitution Test and age (r = − .33, p = .03). Most participants (75.6%) scored lower than the norm of 10 on the Letter-Number Sequencing test, suggesting impaired working memory.
Statistically significant correlations were found between self-care maintenance and cognition (r = − .33, p = .03) and between self-care management and physical functioning (r = − .43, p = .02). Participants in NYHA class III had higher scores on the SCHFI self-care management scale (MannWhitney U, p = 0.02) and poorer physical functioning (Mann-Whitney U, p = 0.02) than those in NYHA class II.
Integration of the mixed methods results
In this mixed methods design, the quantitative self-care data were consistent with the qualitative data, with 90% concordance between the qualitative and quantitative analyses of self-care management. There were no significant (p b 0.05) differences in the demographics and illness characteristics among the three types. There were, however, statistically significant differences (p = 0.001) in the adequacy of self-care management and maintenance across groups. All the experts had scores above 70 in both self-care management and maintenance while none of the novices and less than 40% of those inconsistent in self-care reported adequate self-care.
The Letter-Number Sequencing task revealed significant cognitive differences (p = .049) in working memory across the three types. More than 10% of those categorized as inconsistent had scores less than 26 on the Digit Symbol Substitution Test, while none of the experts or novices had low scores.
The inconsistent type presented the broadest range of characteristics and attributes and therefore, required further analysis. Within this group of 29 individuals, a theme of vigilance emerged from the qualitative data that further differentiated those categorized as inconsistent in HF selfcare management. Seven individuals provided narrative accounts of past experience with successfully managing their HF but stated that they had become less vigilant over time in both management and maintenance: "I was very afraid in the beginning…I watched everything…now, I'm relaxed about it…" Another group of five individuals specifically described how their cognition, memory problems and lack of concentration interfered with their ability to practice selfcare: "…my memory, I can't remember a lot…I even got that (diet and medication information) on my refrigerator for memory…I can't remember…" There was no overlap in these two subsets (less vigilant over time and cognitively impaired) of the inconsistent group.
The remaining 17 individuals had general themes of diminished self-efficacy and negative attitudes toward selfcare management and/or maintenance, which seemed to affect their balancing act of attitudes and self-efficacy. They did not have evidence of prior expertise or self-identified cognitive problems. Therefore, the inconsistent type was further differentiated into subtypes of less vigilant over time, cognitively impaired, and discordant (Fig. 2) .
In terms of demographic characteristics, a statistically significant difference in marital status (p = .005) was found among the three subtypes (less vigilant over time, cognitively impaired and discordant). All of those found to be cognitively impaired were either single (20%) or divorced (80%) while most of the others were married. Ejection fraction was significantly different among the groups (p = .05). Those found to be cognitively impaired had significantly lower ejection fraction (mean 16% ± 8.94%; range 5 to 25%) compared to those who were not cognitively impaired.
Fewer of those who had become less vigilant over time (57%) had symptoms in the prior three months, while 100% of those in the cognitively impaired subtype and 70% of the discordant group had experienced either shortness of breath or ankle swelling within the past three months.
More of those found to be cognitively impaired had adequate self-care management scores on the SCHFI and combined management and maintenance adequacy as determined by cut off scores of 70 on each scale (p = .02 to .03). Twentynine percent of the discordant type and none of the less vigilant over time group reported adequate self-care management. The self-care management and confidence scales were significantly correlated (r = .44, p = .04) in the inconsistent type. Statistically significant correlations were found among the inconsistent type self-care practices, cognition and physical functioning (Table 3) . Furthermore, there were statistically significant differences in cognition ( p = .02 to .005) and physical functioning (p = .01) among the inconsistent subtypes of less vigilant over time, cognitively impaired and discordant.
Discussion
The current study provides support for the differentiation of self-care management into a typology of experts, novices and those inconsistent in self-care. These findings are consistent with the premises of naturalistic decision-making that in order to make a decision in a particular situation or context, one needs to have experience with and knowledge about the situation, skill to act on the decision, and the decision or action must be compatible with values [15] . We found that experts had all of these characteristics while novices lacked experience and skill, but generally had favorable attitudes and self-efficacy towards self-care management that were compatible with their overarching values. Consistency with values suggests that novices may grow into experts as they develop experience and skill over time. These findings support those of Riegel et al. [14] who found that expertise in self-care develops over time, especially in those who overcome obstacles such as impaired cognition and daytime sleepiness.
The inconsistent in self-care type was lacking in skill and often had conflicted attitudes and self-efficacy, which according to the naturalistic decision-making framework, affects decision-making about self-care management. Without skill or confidence in the ability to perform an action, naturalistic decision makers will not decide to take that specific action [15] . These findings are consistent with evidence in the HF [36, 37] and chronic illness literature [38] . According to Paterson and Thorne, experts in self-care management of diabetes used past experiences to determine a course of action. The expert decision-making they described required sufficient knowledge, experience, and attention to Typology of heart failure self-care management. This figure illustrates the typology that was developed from the results of this study. The characteristics that differentiate experts, novices, and those inconsistent in self-care management include experience, skill, attitudes and self-efficacy. Poor cognition was a major reason some individuals were inconsistent in self-care management. their "unique" response, which included vigilance. In unfamiliar self-management situations, those who lacked expertise delayed or took longer to make self-care decisions, presumably due to uncertainty or inexperience with the situation or response [38] .
The finding of an inconsistent type is new in the self-care literature. Persons were inconsistent in self-care for a variety of reasons, but impaired cognition was the major reason. Others have found that cognitive deficits interfere in HF patients' abilities to adhere to medication and dietary regimens as well as the decision to seek medical attention when symptoms worsen [39] . Cognitive impairment also has been identified as a predictor of hospital readmissions due to HF [40] . In the narrative accounts our participants explained how their forgetfulness, lack of concentration and poor memory interfered with self-care on a daily basis. However, their knowledge about the need for daily self-care practices was generally intact. The reason for this finding is not clear. It may be that the forgetfulness or poor concentration experienced on a daily basis prevented the execution of specific practices (e.g., remembering to weigh self). Another plausible interpretation is that cognitive decline may lessen the influence of previously important factors such as personal values on self-care [11] . That is, among the most cognitively impaired in this studythose inconsistent in self-care -even a strong influence such as family values may not be sufficient to influence a specific self-care practice or it may have a diminished effect. This interpretation is consistent with Hicks and Holm [11] who suggested that a decrease in decision influences (e.g., belief in therapeutic value, personal values, informational sources) occurred as HF progressed. This decrease in influences may be a result of cognitive impairment.
Another major finding was that self-care management is strongly influenced by attitudes and self-efficacy. When self-care management was believed to be important, when they thought that it resulted in a sufficiently favorable outcome, and when they were confident in their ability to do it, patients performed self-care. Conversely, those with strongly held negative attitudes and/or diminished selfefficacy did not perform self-care consistently. These findings are consistent with previous research in HF selfcare that supports the importance of self-efficacy [41, 42] , perceived therapeutic value [43] and beliefs [44, 45] on HF self-care. The stronger the self-efficacy beliefs or favorable attitudes, the more likely an individual is to engage in the behavior. For those inconsistent in self-care, unfavorable attitudes or low self-efficacy negated this effort, making it unlikely that they would engage in the behavior or do so consistently. When individuals were faced with temptation in unusual situations, they made decisions to not adhere to the regimen. This was particularly evident in the discordant group where the consequences of poor self-care decisions (e.g., diet indiscretion that led to fluid retention) were compounded by inadequate self-care management skills. In contrast to experts, the discordant group lacked a plan to correctly manage symptoms when they occurred. These results suggest that developing self-efficacy in difficult situations will lead to positive self-care decisions and help overcome temptations. Self-efficacy, or perception of ability, is influenced by actual performance of the behavior, according to Bandura [46] . Therefore, according to the naturalistic decision-making framework, individuals develop confidence in their ability to make real life decision about self-care based on their knowledge and experience in previous or similar situations [15] .
The use of a mixed methods study design strengthens the findings of this study by identifying the overlapping as well as different facets of HF self-care [47] . In this study, qualitative methodology, i.e., thematic content analysis, was used to explore HF self-care and led to new insights into how attitudes and self-efficacy influence HF self-care management. Cognition, which is better measured using quantitative methods also was identified as an important variable in selfcare. Although each of these findings was important as a discrete finding, the integration of these data revealed a new perspective of HF self-care management -a typology of self-care management. In addition, the mixed methods design allowed the generation and testing of hypotheses about the relationships between these variables [48] that led to findings that are stronger than if the methods were used in isolation [49] .
This study has several limitations. First, although the sample size of 41 was adequate for a qualitative study, there was limited power for quantitative analysis. The small sample size in each type provided limited power to detect differences in the typology. In particular, the findings related to cognition need to be interpreted with caution since the sample size precluded control of confounding variables. This study investigated a relatively young HF population, so examining this typology in an elder population where HF is most common is needed. In addition, the final sample was predominately Caucasian and male. These findings need to be confirmed in a larger sample of HF patients with an appropriate representation of women, African American and Hispanic patients. Both gender and culture are known to influence the formation of attitudes and beliefs [50] , so replicating this study in a more diverse sample would be informative.
Conclusions
The results of this mixed methods study showed that attitudes, self-efficacy and cognition play a critical role in HF self-care. The typology of HF self-care may be useful in the design of interventions aimed at supporting self-care, particularly among those with cognitive decline, poor selfefficacy, and divergent attitudes.
